Abstract There remains a very high rate of smoked and smokeless tobacco use in the Western Pacific Region. The most recent findings from national adult tobacco surveys indicate that very few daily users of tobacco intend to quit tobacco use. In Cambodia, a nation that is predominantly Buddhist, faith-based tobacco control programs have been implemented where, under the fifth precept of Buddhism that proscribes addictive behaviors, monks were encouraged to quit tobacco and temples have been declared smoke-free. In the present study, we included items on a large national tobacco survey to examine the relation between beliefs (faith-based, other) about tobacco, health, and addiction among adults (18 years and older). In a stratified, multistage cluster sample (n = 13,988) of all provinces of Cambodia, we found that (1) 88-93% believe that Buddhist monks should not use tobacco, buy tobacco, or be offered tobacco during a religious ceremony; (2) 86-93% believe that the Wat (temple) should be a smoke-free area; (3) 93-95% believe that tobacco is addictive in the same way as habits (opium, gambling, alcohol) listed under the fifth precept of Buddhism; and (4) those who do not use tobacco are significantly more likely to cite a Buddhist principle as part of their anti-tobacco beliefs. These data indicate that antitobacco sentiments are highly prevalent in the Buddhist belief system of Cambodian adults and are especially evident among non-users of tobacco. Our findings indicate that faithbased initiatives could be an effective part of anti-tobacco campaigns in Cambodia.
Introduction
Cambodia has been identified as having one of the highest rates of cigarette smoking in Southeast Asia. Recent estimates indicate that about 48% of adult men smoke cigarettes (n = 1,223,000 smokers) and 17% of adult women chew tobacco (n = 560,000 chewers) in the form of a betel quid (Singh et al. 2009 ). In Cambodia, non-governmental organizations have, during the past decade, initiated a number of cessation programs such as ''Tobacco free Kids'' and ''Khmer Quit Now'' (ADRA-Cambodia 2010) . Despite these efforts, the number of current users who indicate a plan to quit in the immediate future remains very low in this nation. One noteworthy project funded by the Rockefeller foundation was the ''Smoke-free Monks/Smoke-free Wats (temples)'' focused on a faith-based approach to tobacco control and tobacco cessation in Cambodia. This project was built on the concept that since the prevalence of smoking among monks is approximately 35% and tobacco is a popular offering to monks at the temples, cessation programs and campaigns should be aimed at the following: (1) persuading the 55,000 monks of the nation to serve as an example and quit cigarette smoking and (2) designating the 3,820 Wats (temples) in the country as smoke-free areas (Yel et al. 2005) .
The rationale for targeting monks and temples was that under the fifth precept of Buddhism, behaviors such as alcohol use, opium use, and gambling are to be avoided due to being addictive. In the Khmer language, words for addiction include a term used in spiritual teaching by monks-''machea''-and a common colloquialism-''ngien''. The term ''machea'' describes the addictive behaviors (alcohol use, opium use, gambling) that are specifically proscribed by the fifth precept and is not commonly known to those Cambodians who do not closely study the written teachings. In contrast, the term ''ngien'' is a colloquialism that translates into ''craving'' and is commonly known to the Khmer public.
The ''Smoke-free Monks/Smoke-free Wats (temples)'' project posited that classifying cigarettes as being addictive under this Buddhist precept would enable effective faithbased campaigns and programs for tobacco cessation and prevention in a nation that is 95% Buddhist (Yel et al. 2005) . Program efforts focused on the chief monks in each of the 22 provinces and resulted in two high-ranking monks with national influence giving full support to the concept that tobacco could be classified as addictive under Buddhist precepts. Program efforts focused on establishing smoke-free policies in Wats and resulted in several Wats becoming completely smoke-free within a relatively short span of time.
In the present study, our main objective was to examine and measure the prevalence of Buddhist beliefs about addiction and tobacco use in a large national sample. During 2005-2006, we completed the largest nationwide survey of adult tobacco use ever conducted in Cambodia (n = 13,988) through a collaborative effort of the Fogarty-NIH sponsored Tobacco Control Leadership Training Program (TCLT) and the National Institute of Statistics (Ministry of Planning, Phnom Penh, Cambodia) (Singh et al. 2009 ). Our aims in the current analysis of the data from Cambodia are to (1) examine the prevalence of faith-based ''anti-tobacco'' beliefs and (2) compare Buddhist beliefs about tobacco use held by tobacco users and non-users. These analyses can be used to evaluate the efficacy of faith-based cessation and prevention programs in Cambodia and the region.
Methods

Study Population
For the TCLT survey, we assembled a nationwide, representative sample of 13,988 adults aged 18 years and older using methods that have been previously described (Rudatsikira et al. 2008; Singh et al. 2009 ). Briefly, we conducted a stratified three-stage cluster sample using the 1998 Cambodia General Population Census as a sampling frame. Specifically, we stratified the country into 17 provincial sampling domains, and within each domain, we then randomly selected 26 villages (we use the term ''village'' to represent a rural village or urban area of comparable size) by circular systematic sampling with probability of inclusion of the village proportionate to its size. Survey teams consisted of 4-5 interviewers and enumerators from the National Institute of Statistics (Ministry of Planning, Phnom Penh, Cambodia) working in each of the 17 census-derived regions described above. A total of 92 personnel were trained by the National Institute of Statistics and one of the report authors (PNS) in the pretesting and administration of the survey. In addition to conducting the interviews, these teams updated the household enumeration and cartography of the sampling units that was obtained during the 1998 census. In each household, all adults aged 18 and older were asked to participate in the study (with informed consent), and we found that less than 3% declined to complete the survey. The final sample consisted of 13,988 adults. The large sample provided us an excellent statistical power ([90%) to estimate prevalence as low as 5% to within about a 1% sampling error in separate analyses of women and men.
Written informed consent was obtained from each subject, and the protocols for the national survey and substudies (i.e., salivary cotinine validation) were approved by the Institutional Review Board of Loma Linda University and the National Ethics Committee on Health (Ministry of Health) in Cambodia. An incentive of about 0.50 US dollar (USD) was provided for participating subjects.
Questionnaire
The interviewer-administered survey included items on demographics, health status, tobacco use (commercial cigarettes, hand-rolled cigarettes, chewing tobacco, tobacco pipe), age at initiation of tobacco, reasons for starting to smoke, knowledge and attitudes about tobacco, and smoking cessation. Survey items were designed during (1) ethnographic studies (key informant interview, focus groups) conducted on tobacco and health issues in rural and urban centers; (2) graduate-level training in survey research of Ministry of Health personnel that involved their selection and modification of items from tobacco use surveys of other nations (Ferry et al. 2006) ; and (3) consultation with local NGOs who had conducted provincial surveys on tobacco use. The final survey was conducted in the local language (Khmer), and the written survey items were translated and back-translated for content, criterion, and semantic equivalence by bilingual and monolingual personnel using methods described by Flaherty (Flaherty et al. 1988) . Pertinent issues about the design of items on tobacco use and Buddhist beliefs are discussed as follows.
Tobacco Items
The tobacco items were in the form of (1) interviewer-administered items adapted from WHO surveys and other national prevalence surveys that measured intensity and duration of the tobacco use and (2) interviewer-administered pictograms of commercial and local tobacco products based on the findings of qualitative research (focus groups, key informants) of rural and urban tobacco users in Cambodia (Singh et al. 2009 ).
Focus Groups Data on Buddhist Beliefs Used for Survey Design
Coded themes from an extensive series of focus groups were used to design items on Buddhist beliefs for the national survey. Specifically, during 2001, the Rockefeller foundation and ADRA Cambodia conducted a series of focus groups among 1,500 monks in five provinces of Cambodia including the capital (Phnom Penh) (WHO 2009).
These focus groups and key informant interviews identified pertinent themes such as: (1) monks are respected role models and teachers who are closely associated with schools; (2) Buddhist teachings advise against harming self and others; (3) Buddhist teachings advise against the use of addictive (''ngien'', ''machea'') substances; (4) some monks encourage the community not to offer tobacco as gifts at the Wat (temple); (5) a monk's disposal of the offerings of tobacco from the community is acceptable; (6) some monks bury the tobacco offerings so that they do not harm others; (7) some community members are confused by the conflicting messages from the media, monks, and health professionals; (8) tobacco advertising may be considered misleading and against Buddhist teachings; and (9) monks want more information and resources to use for anti-tobacco teaching.
Statistical Analysis
Data analysis for this study needed to account for the stratified, multistage cluster sampling protocol described above. The 95% confidence intervals for prevalence, means, and odds ratios for tobacco use, beliefs, and health variables were calculated using a Taylor series linearized approach to compute between-cluster variance estimators that accounted for the intracluster correlation among subjects within the same village. Point estimates for prevalence, means, and odds ratios were further adjusted by sample weights to account for different sampling fractions within each of the 17 domains described above. Odds ratios were derived from logistic regression models where a belief item (agree/disagree) was the dependent variable, tobacco use (smoking, chewing) was the independent variable, and age was included as a confounder. These statistical analyses were performed using SUDAAN software release 9.0 (RTI International, Research Triangle Park, North Carolina).
Results
Demographic trends in the national sample have been previously reported (Singh et al. 2009 ). Briefly, the adults (aged 18 and older) in the sample were predominantly Khmer ethnicity (95%), Buddhist (96%), completed 6 years or less of school (74%), and earned 2 USD per day or less (87%).
Prevalence of Anti-Tobacco Belief Systems in Cambodia
We found strong evidence against the use of cigarettes in religious contexts as evidenced by the following: (1) 83-93% of adults in urban and rural areas of Cambodia indicated that monks should not use tobacco, buy tobacco, or be given tobacco as an offering at the Wat (temple) and (2) 85-92% of adults in urban and rural areas indicated that the Wat (temple) should be smoke-free.
When considering beliefs about addiction (Table 1) , we found that more than 96% of adults in urban and rural areas were aware of and agreed with the fifth precept of Buddhism that described gambling, opium, and alcohol as being addictive or ''ngien''. In this context, it is noteworthy that more than 93% of the same adults also believe that tobacco was addictive or ''ngien''.
Belief Systems and Cigarette Smoking
In Table 2 , we compare the belief systems of cigarette smokers and non-smokers in logistic regression models that included a confounder variable for age.
We found strong, statistically significant associations indicating that men and women who did not smoke cigarettes were twofold to threefold more likely to believe that monks should not use tobacco, buy tobacco, or be offered tobacco. Similar associations were found between avoidance of cigarettes and a belief that the Wat (temple) should be smokefree. Non-smokers were up to sixfold more likely to agree with the precept of Buddhism that identifies opium, gambling, and alcohol as being addictive. Non-smokers were threefold more likely than smokers to classify cigarettes as being addictive under the same Khmer term ''ngien''.
Belief Systems and Chewing Tobacco (i.e., Betel Quid)
For the chewing tobacco habits that occur primarily among women (Singh et al. 2009 ), we found that those women who did not chew tobacco were significantly more likely (ORs ranging from 1.3 to 1.6) to believe that monks should not chew tobacco, buy tobacco, or be offered tobacco at the temple, as shown in Table 3 . Overall adults who did not chew were 2-6 times more likely to believe that tobacco was addictive in the same way as substances mentioned under the fifth precept of Buddhism.
Discussion
Our findings from a large national sample of adults in Cambodia indicate the following: (1) 88-93% believe that Buddhist monks should not use tobacco, buy tobacco, or be offered tobacco during a religious ceremony; (2) 86-93% believe that the Wat (temple) should be a smoke-free area; (3) 93-95% believe that tobacco is addictive in the same way as addictive habits (opium, gambling, alcohol) specifically listed under the fifth precept of Buddhism; and (4) those who do not use tobacco are significantly more likely to cite Buddhism as part of their anti-tobacco beliefs.
Buddhism and Tobacco Control in the Western Pacific Region
The fifth precept of Buddhism strongly discourages addictive behaviors such as drugs, alcohol, and gambling. In fact, in Burma, about half the monks believe the fifth precept is the most important precept due to the severity of the consequences that may follow from breaking it. Such consequences include ''present waste of money, increased quarreling, liability to sickness, loss of good name, indecent exposure of one's person, and weakening of one's wisdom (Harvey 2000) .'' Our findings from a large national sample indicate that more than 90% of Cambodians link addiction to tobacco with behaviors proscribed under the fifth precept. This is noteworthy when considering what may be an effective theme for anti-tobacco campaigns in Cambodia-a country where Khmer Buddhism is practiced by more than 95% of the population. Previous studies of Buddhism and tobacco control are also noteworthy in this context. Smith and Umenai have reported that among Buddhist monks who smoke, 84% want to quit, and 60% of those who want to quit gave health as the main reason (Smith and Umenai 2000) . A community survey funded by the Rockefeller Foundation found that 94.7% of monks want to quit and 98% would attend a quit program. In smoking cessation programs among monks, Yel et al. have found an 87% quit rate due to the cessation program that was confirmed through salivary cotinine testing (Yel et al. 2005) .
In the Western Pacific Region, the inclusion of Buddhist beliefs in tobacco control activities has a long history. One of the earliest recorded instances occurred in Bhutan where, in 1729, a tobacco control law was passed by the prominent leader His Holiness Shabdrung Ngawang Namgyal. This law had a significant impact on the decrease in the use of tobacco products by monks and the religious community and a sustaining influence on the nation as a whole (Ugen 2003) . A recent study indicated that less than 1% of the nation smokes cigarettes and 8% chew tobacco. Ugen et al. have concluded that two of the main factors that underlie successful tobacco control in Bhutan include the following: (1) monks being highly involved in the lives of people in this country and (2) anti-tobacco support from the heads of the religious organizations. In Thailand, Swaddiwudhipong et al. have reported that anti-smoking interventions by Buddhist monks substantially increased quit attempts relative to a control sample (Swaddiwudhipong et al. 1993 ).
Relation Between Religiosity and Tobacco
A number of the world's religions have proscriptions and/or counsel against tobacco use that have varying degrees of efficacy in controlling tobacco use among adherents. In Christianity, both Adventists and Mormons are encouraged to follow their church's guidelines on avoidance of tobacco. Ellen White, a leading religious figure to the Seventh Day Adventists, has stated that, ''Tobacco, in whatever form it is used, tells upon the constitution. It is a slow poison'' (White 1864) . Such teachings seem to be an effective tobacco control measure. According to a 2008 study, about 1.1% of SDAs currently smoke 
